Mathematics Toolkit: Grade 7 Objective 1.B.1.b

Standard 1.0 Knowledge of Algebra, Patterns, and Functions
Topic B. Expressions, Equations, and Inequalities
Indicator 1. Write and evaluate expressions
Objective b. Evaluate algebraic expressions
Assessment Limits:
Use one unknown and no more than two operations (+, -, X, + with no remainders)

with whole numbers (0 - 200), fractions with denominators as factors of 100 (0 -
100), or decimals with no more than three decimal places (0 - 100)
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Mathematics Toolkit: Grade 7 Objective 1.B.1.b

Sample Item #1 Extended Constructed Response (ECR) Item with
Annotated Student Responses

Question
Note: This problem is solved without a calculator.

Amanda's long distance telephone plan charges a monthly fee of $14.95 and $.05 per
minute for the number of minutes (m) that she uses her telephone. The monthly charge for
Amanda's long distance telephone plan is represented by the expression shown below.

14.95 + 0.05m

Step A

How much is the monthly charge for Amanda's long distance telephone plan if she talks for
150 minutes in one month?

Step B

e Use what you know about expressions to explain how you determined the
monthly charge for Amanda's long distance telephone plan. Use words, humbers,
and/or symbols in your explanation.

e Suppose that the cost per minute changes to $.07 per minute. Explain how this
change will affect the charge for Amanda's telephone plan. Use words, numbers,
and/or symbols in your explanation.

Step A is scored 0 (Incorrect) or 1 (Correct) and assesses 1.B.1.b.
Step B is scored with a 4 point (0O, 1, 2, 3) rubric and assesses Processes of Mathematics.

Note: Fifteen “Sample Student Responses” follow below. Each response appears on its own separate page and
includes scoring information. The “Sample Student Responses” represent a range of score points.

Correct Answer

Step A
$22.45
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Annotated Student Responses
Sample Student Response #1
Step A

How much is the monthly charge for Amanda’s long distarice telephone-plan-if she talks
for 150 minutes in one month?

15 minctes 'n one._
: Ty
Step%l' "

* Use what you know al.vut expressions to explain how you determined the monthly
charge for Amanda’s long distance telephone plan. Use words, numbers, and/or
symbaols in your explanation.

= Suppose that the charge per minute changes 10 $.07 per minute. Explain how this
change wil] affect the charge for Amanda’s telephone plan. Use words, numbers,
ard/or symbaols in your explanation.

I’_‘;‘r O aRPeck the Clangs. H5c -‘fﬁzm_{elﬁ@wm_

[ I f

bt _of Moped  aed, it Geents,
hr:u lﬁﬂﬂj h( -‘mfﬁ fﬂ f?%f‘-‘( M te

Score for Sample Student Response #1:
Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0
Step B - Processes of Mathematics: 0

Annotation for Step B, Using the Rubric: This response is irrelevant to the problem. It
merely paraphrases given information from the problem. No new, relevant information is

given.
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Sample Student Response #2

Amanda’s long distance telephone plan charges a monthly fee of $14.95 and $.05 per

minute for the number of minutes (m) that she uses her telephone. The monthly charge -

for Amanda’s long distance telephone plan is represented by the expression shown [4 Q§
+0.06

below.
[ .50

14.95 + 0.05m
Step A

How much is the monthly charge for Amanda’s long distarice telephone plan if she talks
for 150 mimrtes in one month?

S\B00

Step B

Use what you know about expressions to explain how you determined the monthly
charge for Amanda’s long distance telephone plan. Use words, mumbers, and/or

symbols in your explanation.

Suppose that the charpe per minute changes to 5.07 per minute. Explain how this
change will affect the charge for Amanda’s telephone plan. Use words, numbers,

and/or symbols in your explanation.
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Score for Sample Student Response #2:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0

Step B - Processes of Mathematics: 1
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Annotation for Step B, Using the Rubric: This response demonstrates a minimal
understanding and analysis of the problem. The student uses a partial application of a
strategy by adding $.05 to $14.95. However, the student uses a process that is logically
flawed because the student does not multiply the $.05 by 150 minutes. In addition, the
student correctly states that a change in the charge per minute would add "more cents to
the total and change the whole amount," but the explanation of how the monthly charge
would change lacks support.

Content from http://mdk12.org/instruction/curriculum/mathematics/standard1/grade?7.html 5
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Sample Student Response #3
Step A

How much ig the monthly charge for Amanda’s long. distarice telephone plan if she talks
for 150 minutes in one month?

2
B> 50> 150
Z50

» Use what you kmow about expressions to explain how you determined the monthly
charge for Amanda’s long distance telephone plan. Use words, numbers, and/or
symbols in your explanation.

Step B

» Suppose that the charge per minute changes to $.07 per minute. Explain how this
change will affect the charge for Amanda’s telephone plan. Use words, numbers,
and/or symbols in your explanation.
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Score for Sample Student Response #3:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0

Step B - Processes of Mathematics: 1

Annotation for Step B, Using the Rubric: This response demonstrates a minimal
understanding and analysis of the problem. The student uses a partial application of a
strategy by correctly multiplying $.05 by 150. However, the explanation for the process
used to solve the problem reveals a serious flaw in reasoning as the student does not add
this product to $14.95. The student explains how the monthly charge would change, "[it]
would raise the monthly fee," but the support is missing.
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Sample Student Response #4

R0
* 5
Amanda's long distance telephone plan charges a monthly fee of $14.95 and 5.05 per ? 5':-‘
minute for the number of minutes () that she uses her telephone. The monthly charpe
for Amanda’s long distance telephone plan is represented by the expression shown
below. 3
130
14.95 + 0.05m v 1.
Step A b
{Oe

How much is the monthly charge for Amanda's long distatce telephone plan if she talks
for 150 munutes in one month?

190

Step B

Use what you kmow about expressions to explain how you detenmined the monthly
charge for Amanda’s long distance telephone plan. Use words, aummbers, andfor
symbols in your explanation.

Suppose that the charge per minute changes to $.07 per minute. Explain how this
change will affect the charge for Amanda’s telephone plan. Use wornds, numbers,

andfor syrobols in your explanation.
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Score for Sample Student Response #4:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0

Step B - Processes of Mathematics: 2
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Annotation for Step B, Using the Rubric: This response demonstrates a general
understanding and analysis of the problem. The student provides supportive information by
showing how $0.05 was multiplied by 150 minutes to find $7.50 for the answer. However,
the fact that the student neglects to add $7.50 to the constant monthly fee of $14.95
indicates a major flaw in reasoning and a partially developed explanation. The student
effectively communicates the extension of the increasing telephone plan charge, and
provides some supportive information for the change my multiplying $0.07 by 150 minutes

to arrive at $10.50 for the cost of the minutes. Again, the constant monthly fee of $14.95 is
ignored.
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Sample Student Response #5
Step A

How much is the monthly charge for Amanda’s long d:ztancc: tC]EphﬂnE plan if she talks
for 150 minutes in one month? .
i‘:’(‘d "~4‘-C\5
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Step B

» Use what vou know about expressions to explain how vou determined the monthly

charge for Amanda's long distance telephone plan. Use words, numbers, and/or
symbols in your explanation.

Suppose that the charge per minute changes to 5.07 per minute. Explain how this
change will affect the charge for Amanda’'s telephone plan. Use words, oumbers,
andfor symbols in your explanation,
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Score for Sample Student Response #5:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1

Step B - Processes of Mathematics: 2
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Annotation for Step B, Using the Rubric: This response demonstrates a general
understanding and analysis of the problem. The student applies a reasonable strategy to
arrive at the monthly charge of $22.45 and provides an explanation for the mathematical
process used to solve this portion of the problem. However, the explanation of the
relationship between the change in the charge per minute and the monthly charge for the
telephone plan is overly general, "The increase of 2 cents will make the bill more
expensive."

Content from http://mdk12.org/instruction/curriculum/mathematics/standard1/grade7.html 10
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Sample Student Response #6

Step A

How much is the monthly charge for Amanda's long distarice telephone plan if she talks
for 150 minutes in one month?

b2l ds

Step B

= Tlse what you know about expressions 10 explan how you determined the monthly
charge for Amanda's long distance telephone plan, Use words, numbers, and/or

symbols in your explanation.

= Suppose that the charge per minute changes 1o $.07 per minute, Explain how this
change will affect the charge for Amanda's telephone plan. Use words, numbers,

and/or symbols in your explanation.

St Gho £
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Score for Sample Student Response #6:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0

Step B - Processes of Mathematics: 3
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Annotation for Step B, Using the Rubric: This response demonstrates a comprehensive
understanding and analysis of the problem. The student applies a reasonable strategy of in
the context of the problem. The minor arithmetic error leading to an answer of $21.45 in
Step A does not diminish the student's understanding of the problem. The extension
concerning the change in the charge per minute and the total monthly charge are clear and

stated explicitly. In addition, the explanations are clear and fully developed with appropriate
support.
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Sample Student Response #7

x C.0s
14.95 + 0.05m ﬂiinﬂ.
Step A R ﬂ.ﬁ _';;_.
50
How much is the monthly charge for Amanda's J!l:mg distani:e. telephone plan if she talks
~ for 150 minutes in one month? 'L
2 el + 780
} 20, 45
Step B

« Ulge what you know about expressions to explain how you determined the monthiy
charge for Amanda's Jong distance telephone plan. Use words, numbers, and'or

symbols in your explanation,

s Suppose that the charge per minute changes to 5.07 per minute. Explain how this 0. b}.
change will affect the charge for Amanda's telephone plan. Use words, oumbers, ¥is
andfor symbols in your explanation. 00

Truuoulcd efack the LhDTgJL

Lloese o Cver y KO minutt YOO Lisuld Nave.

omul¥iply dMope. cents. Yoo waedd ohly

Dot Ypay 750 o0 Would hae to poy 050

Score for Sample Student Response #7:
Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1

Step B - Processes of Mathematics: 3

Annotation for Step B, Using the Rubric: This response demonstrates a comprehensive
understanding and analysis of the problem. The student applies a reasonable strategy in the
context of the problem. The student provides numerical support for explanations that are
fully developed, and logical. The student explicitly states the extension with regard to
raising the per minute charge and the increase that is paid per month, "for every 150
minutes you would have to multiply 2 more cents." The student provides support for this by
multiplying 150 minutes by $.02 and comparing the $7.50 charge to the $10.50 charge.

Content from http://mdk12.org/instruction/curriculum/mathematics/standard1/grade7.html 13
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Sample Student Response #8

Amanda’s long distance telephone plan charges a monthly fee of $14.95 and $.05 per
minute for the number of minutes (m) that she uses her telephone. The monthly charge

for Amanda’s lo 1stance telephone plan 1s represented by the expression shown
below. ?gg_;? 5‘:1 % % O
+ 14.95 + 0.05m KO.DBC}
Step A _,.--—--'—-"'_'j"t.}_—‘ ;
2L RS A%

o &
How much is the monthly charge for Amanda’s long distarice ﬁag@u@is@sﬁbmlks

for 150 minutes in one month? i e
/0'2‘ : ‘ Lf’:j ﬂ?{c}i , f\5- Q
21545

Use what you knmow about expressions to explain how you determined the monthly
charge for Amanda’s long distance telephone plan. Use words, numbers, and/or

symbols in your explanation.

Step B

Suppose that the charge per minute changes to $.07 per minute. Explain how this
change will affect the charge for Amanda's telephone plan. Use words, numbers,

and/or symbols in your explanation.
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Score for Sample Student Response #8:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1

Step B - Processes of Mathematics: 3

14
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Annotation for Step B, Using the Rubric: This response demonstrates a comprehensive
understanding and analysis of the problem. The student applies a reasonable strategy in the
context of the problem. The student provides support for explanations that are clear, fully
developed, and logical. The student provides support for these explanations by showing all
work as the expression is solved both when m equals $.05 and when m equals $.07.
Compare to Sample Student Response #7.
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Sample Student Response #9

Amanda's long distance telephone plan charges a monthly fee of $14.95 and $.05 per
minute for the number of rmnutes (m) that she uses her telephone. The monthly charge
for Amanda’s long distance telephome plan is represented by the expression shown
below.

14.95+ 0.05m
Step A

How much is the monthly charge for Amanda'’s long distadee telephone plan if she talks
for 150 minutes in one month?

4750

Step B

e Tfse what you know about expressions to explain how you determined the monthly
charge for Amanda's long distance telephone plan. Use words, sumbers, and/or
symbols in your explanation. 2,

» Suppose that the charge per mimute changes to .07 per minute. Explain how this k 5 c
change will affect the charge for Amanda’s telephone plan. Use words, numbers, Sﬂ":z
andfor symbols in your explanation. \
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Score for Sample Student Response #9:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0

Step B - Processes of Mathematics: 1
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Annotation for Step B, Using the Rubric: This response demonstrates a minimal
understanding and analysis of the problem. The student uses a partial application of a
strategy by taking "the 5 cents and times it by the 150 minutes and got $750." However,
the explanation for the process used to solve the problem reveals a serious logical flaw in as
the student omits the decimal point in the product. In addition, the student does not add
this product to $14.95. The explanation for how the change in the per minute charge affects
the monthly charge is incomplete, and omits the decimal point. The student implies how the
cost will change by multiplying 150 by 7 cents to arrive at $1050, but ignores the constant
charge as part of the monthly cost. Compare to Sample Student Response #4.

Content from http://mdk12.org/instruction/curriculum/mathematics/standard1/grade7.html 17
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Sample Student Response #10

Amanda’s long distance telephone plan charges a monthly fee of $14.95 and $.05 per
minute for the number of minutes (m) that she uses her telephone. The monthly charge
for Amanda’s long distance telephone plan is represented by the expression shown

below.
14.05 +0.05m

Step A

How much is the monthly cha;gs for Amenda’s long distarice telephone plan if she talks
_ for 150 mimutes in one month? il‘f)d‘) 31530

i
HS: 205 —

Haa 750 1050

Step B .9 5 X 1495

FAS  —gsme

« Use what you know about expressions to explain how you determined the momnthly
charge for Amanda’s long distance telephone plan. Use words, amnbers, and/or
symbols in your explanation

= Suppose that the charge per migute changes to £.07 per minute. Explain how this
change will affect the charge for Amanda’s telephone plan. Use words, numbers,
and/or symbols in your explanation.

T oot this ansuer by muHo._gi:,! O ¥ O.05

which came out ta be 1.50.Thnt hod

1o add 095 Yo cooe Yo otatol oy $34. 4.

Rur & was .02 per mnute

Score for Sample Student Response #10:
Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1

Step B - Processes of Mathematics: 3

Annotation for Step B, Using the Rubric: This response demonstrates a comprehensive
understanding and analysis of the problem. The student applies a reasonable strategy in the
context of the problem. The explanations provided are clear, fully developed, and logical.
The student provides numerical support for the original cost of $22.85 and changed cost of
$25.45. The extension from the change in the cost per minute to the total monthly cost is
stated explicitly, "the money would go up. The answer would come out to be $25.45."

Compare to Sample Student Response #8.
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Sample Student Response #11

Amanda’s long distance telephone plan charges a monthly fee of $14.95 and $.05 per
minute for the mumber of minutes (m) that she uses her telephone. The monthly charge
for Amanda’s long distance telephone plan is represented by the expression shown
below.

14.95 + 0.05m
Step A .

How much is the monthly charge for Amanda’s long distadce telephone plan if she talks
for 150 minutes in one month?
F1=0

8370 ~F (5

Step B % _?ED

= TJse what you know sbout expressions to explain how you determined the monthly
charge for Amanda’s long distance telephone plan. Use words, mumbers, and/or
symbels in your explanation.

e Suppose that the charge per minute changes to $.07 per minute. Explain how this
change will affect the charge for Amanda’s telephone plan. Use words, numbers,
and/or symbols in your explanation. ;
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Score for Sample Student Response #11.:
Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0

Step B - Processes of Mathematics: 1
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Annotation for Step B, Using the Rubric: This response demonstrates a minimal
understanding and analysis of the problem. The student uses a partial application of a
strategy by multiplying $.05 by 150. However, the explanation reveals a logical flaw as the
student fails to add this product to $14.95. The student correction states that increasing the
per minute charge of the plan "would change the plan by increasing the amount that
Amanda pays per month for calling long distance." However, appropriate support for this
extension is not provided. Compare to Sample Student Response #2.
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Sample Student Response #12

~ Amanda’s long distance telephone plan charges a monthly fee of $14.95 and 3.05 per
minute for the number of minutes () that she uses her telephone. The monthly charge
for Amanda’s long distance telephone plan 1s represented by the expression shown
below.

14.95 + (LO5m
Step A v .85

How mmch is the monthly charge for Amanda’s long distarice telephone plan if she talks
for 150 minutes in one month?

A M5

Step B

+ Use what you know about expressions to explain how you determined the monthly
charge for Amanda’s long distance telephone plan. Use words, numbers, and/or

symbols in your explanation.

= Suppose that the charge per smnute changes to $.07 per minute. Explain how this
change will affect the charge for Amapda’s telephone plan. Use words, mmnbers,
and/or symbols m your explanation.

SO x.05=41. S

a5+ 7.5 =8aa.45 o

Arsuer &a-a,% S i _

%g?ﬁ_g |After

\50%0-c5=§15 | 182%.07 -§0-5 Compof€ 25.4 5
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A5+ 5420 N3 LS + 16,5 =543

Score for Sample Student Response #12:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1

Step B - Processes of Mathematics: 3
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Annotation for Step B, Using the Rubric: This response demonstrates a comprehensive
understanding and analysis of the problem. The student applies a reasonable strategy in the
context of the problem. The student applies a reasonable strategy in the context of the
problem. The student provides numerical support for explanations that are fully developed,
and logical. The student uses a comparison to state explicitly the extension from raising the

per minute charge to the amount that is paid per month. Compare to Sample Student
Response #7.
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Sample Student Response #13

Amandas long distance telephone plan charges a monthly fee of £14.95 and £.05 per
minate for the number of minutes () that she uses her telephone. The monthly charge
for Amanda's long distance telephone plan is represented by the expression shnwn

helow,
o2 ;
1495+ 0.05m - _2__70

Step A = 1500

How much is the mionthly charge for Amanda®s long distarice telephone plan if she talks
for 150 minutes in one month?

=

f —— '

7
S‘LP ’ ”5 D €/
A

» TJze what vou know about expressions to explain how }ruu rmm the mont
charge for Amanda's long distence telephone plan. Use words, numbers, and/or

symbols in your explanation.

+ Suppose that the charge per minute changes 1o 5.07 per minute. Explain how this
change will affect the charge for Amanda’s telephone plan. Use words, numbers,

andfor symbols in your explanation.
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Score for Sample Student Response #13:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0

Step B - Processes of Mathematics: 0
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Annotation for Step B, Using the Rubric: This response is completely incorrect. The
strategy of dividing 150 by 5 is inappropriate for this problem.
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Sample Student Response #14

Amanda’s long distance telephone plan charges a monthly fee of $14.95 and 5.05 per
minute for the number of minutes {m) that she uses her telephone. The monthly charpe
for Amanda’s long distance telephone plan 1s represented by the expression shown

below.

1495+ 0.05m
Step A

How much is the monthly charge for Amanda’s long distarice telephone plan if she talks
for 150 minutes in one month?

2 4n &

Step B

* Use what you know about expressions fo explain how you determined the monthly
charge for Amanda’s long distance telephone plan. Use words, munbers, and/or

symbols in your explanation.

= Suppose that the charge per minate changes to $.07 per minute. Explain how this
change will affect the charge for Amanda’s telephone plan. Use words, numbers,
andfor symbols in your explanation.
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Score for Sample Student Response #14:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1

Step B - Processes of Mathematics: 2
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Mathematics Toolkit: Grade 7 Objective 1.B.1.b

Annotation for Step B, Using the Rubric: This response demonstrates a general
understanding and analysis of the problem. The student applies a reasonable strategy in the
context of the problem to arrive at the solution to Step A of this problem. The student
provides appropriate support by explaining how this total cost was determined; "I multiplied
the number of minutes...by the charge per minute...and added it to the monthly fee to get
the total money she owed." However, the explanation of the relationship between the
change in the charge per minute and the monthly charge for the telephone plan is overly
general and lacks support, "It would obviously make the total charge a little more."
Compare to Sample Student Response #5.
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Mathematics Toolkit: Grade 7 Objective 1.B.1.b

Sample Student Response #15

Amanda’s long distance telephone plan charges a monthly fee of $14.95 and $.05 per
minute for the number of minutes (m) that she uses her telephone. The monthly charge
for Amanda’s long distance telephone plan is represented by the expression shown

below.
14.95+ 0.05m
Step A
How much is the monthly charge for ‘ﬁ.ﬁanda‘s long dis"ta.rice telephone plan if she falks
for 150 minutes in one menth? /59 g
XG5 X.07
o

000
Step B W‘ﬁﬁ W

s+ Usze what you know about expressions to explain how you determined the monthly
charge for Amanda's long distance telephone plan. Use words, numbers, and/or

symbols in your explanation.

= Suppose that the charge per minute changes to $.07 per minute. Explain how this
change will affect the charge for Amanda’s telephone plan. Use words, numbers,

and/or symbols in your explanation.
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Score for Sample Student Response #15:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0
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Mathematics Toolkit: Grade 7 Objective 1.B.1.b

Step B - Processes of Mathematics: 2

Annotation for Step B, Using the Rubric: This response demonstrates a general
understanding and analysis of the problem. The student uses a partial application of a
strategy by multiplying 150 by the cost per minute to arrive at $7.50 for the first charge
and $10.50 for the increased charge. However, the response is flawed because the student
never adds the constant $14.95 fee to either of these products. Thus, the connection
between the initial fee and the increased fee is overly general and lacks the appropriate
support. Compare to Sample Student Response #4.
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Mathematics Toolkit: Grade 7 Objective 1.B.1.b

Rubric - Extended Constructed Response (ECR)

Score 3
The response demonstrates a comprehensive understanding and analysis of a
problem.

e Application of a reasonable strategg in the context of the problem is indicated.

) Explanationl of and/or justification® for the mathematical process(es) used to
solve a problem is clear, fully developed, and logical.

e Connections and/or extensions made within mathematics or outside of
mathematics are clear and stated explicitly.

e Supportive information and/or numbers are provided as appropriate. 3

Score 2
The response demonstrates a general understanding and analysis of a problem.

e Application of a reasonable strategg in the context of the problem is indicated.

e Explanation® of and/or justification® for the mathematical process(es) used to
solve a problem is feasible, but may be only partially developed.

e Connections and/or extensions made within mathematics or outside of
mathematics are partial or overly general, or may be implied.

e Supportive information and/or numbers are provided as appropriate. 3

Score 1
The response demonstrates a minimal understanding and analysis of a problem.

e Partial application of a strategy in the context of the problem is indicated.

. Explanation1 of and/or justification2 for the mathematical process(es) used to
solve a problem is logically flawed or missing.

e Connections and/or extensions made within mathematics or outside of
mathematics are flawed or missing.

e Supportive information and/or numbers may or may not be provided as
appropriate.

Score O
The response is completely incorrect, irrelevant to the problem, or missing.4

Notes:

1 Explanation refers to students' ability to communicate how they arrived at the solution
for an item using the language of mathematics.

2 Justification refers to students' ability to support the reasoning used to solve a problem,
or to demonstrate why the solution is correct using mathematical concepts and
principles.

3 Students need to complete rubric criteria for explanation, justification, connections
and/or extensions as cued for in a given problem.

4 Merely an exact copy or paraphrase of the problem will receive a score of "0".

Rubric Document Date: August 2003
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